An anisotropic multilayered medium is studied using the method of transfer matrices, developed by Thomson . Physical explanations are given, notably when a layer is made up of a monoclinic crystal system medium. The displacement amplitudes of the waves in one layer may be expressed as a function of those in another layer using a propagation matrix form, which is equivalent to relating the displacement stresses of a layer to those in another layer. An anisotropic periodically multilayered medium is then studied by using a propagation matrix that has particular properties: a determinant equal to one and eigenvalues corresponding to the propagation of the Floquet waves. An example of such a medium with the axis of symmetry of each layer perpendicular to the interfaces is then presented together with the associated reflection coefficients as a function of the frequency or of the incident angle.
INTRODUCTION
The aeronautic industry uses more and more composite materials, because of their better mechanical properties for a given weight, such as carbon epoxy. They are often made from an assembling of layers in whic h the carbon fibers all have the same orientation, each layer being itself at a given angle from those which surround it. These multilayered media are thus anisotropic, and the ultrasonic propagation of such media has formed the subject of a number of works, often restricted to isotropic layers. The solutions are thus obtained simply, notably by the use of the propagation matrix form first developed by Thomson We have then studied a periodically multilayered media made from the repetition of the above-studied stratified media, which leads us, by using propagation matrices, to study Floquet waves and to show the specific properties of such materials.
I. FORMALISM USED FOR PROPAGATION EQUATIONS
In any stratified media (see Fig. 1 ), we can study the acoustic propagation of waves that are generated by an oblique incident wave propagating in the media O. Each layer of the stratified media has any given thickness. We define the following: x 3 is the axis of stacked layers; q is the layer number: 1 <q<Q; hq is the thickness of the layer; zq is 
where n q is the wave direction of propagation in the layer q and V q is the wave propagation velocity in the layer q, often called phase velocity.
If the wave is monochromatic, it is related to the wavenumber vector by the following relation: With a mirror symmetry (reciprocal binary axis), the reasoning is even simpler than the preceding case. This expresses in a physical sense that for any incident wave on a plane interface separating both such media, a symmetrical reflected wave with respect to the normal exists. It is of course usual for an isotropic media.
All the materials similar to crystal materials, which have an even-order axis perpendicular to the interface, have this property (tetragonal, hexagonal, cubic crystal systems). Only a third-order axis (trigonal system) does not imply this property.
II. TRANSMISSION EQUATIONS FROM ONE LAYER TO THE NEXT
The change from a layer q to a layer q-t-1 can be done by expressing the relation between the displacements and the stresses from one interface to another, for a layer q, or by expressing the displacement amplitudes of the six waves in each layer q as a function of those in layer q+ 1. First, we shall see how to express a six-dimensional vector that characterizes the displacements stresses in a layer q (Sec.
II A), then we shall relate this vector at the lowest interface of the layer q to the one at the upper interface of the same layer, with a propagation matrix (Sec. IIB). Lastly, we will relate this propagation matrix of displacement stresses to the one of total displacement amplitudes (Sec. 
where (n)a q is the complex amplitude of the particle displacement tied to the wave (•/) in the layer q. By introducing the slowness vector, the displacement vector of the wave (7) in the layer q can be written as (•l)uq=(•l)aq' (n)Pq'e kø(øq)mq'x t) (7)
The total particle displacement is the sum of the displacements tied to each wave: The amplitude of the incident wave is supposed equal to 1, which avoids a change in notations for the coefficients of the waves. The periodically multilayered media is surrounded by water (see Fig. 5 ).
By applying to water the boundary condition equations ( 11 ) and (12), we obtain 8 boundary condition equations: 4 for the water/ ( layer n= 1, p= 1, q= 1) interface and 4 for the (layer n =N, p----P, q= Q)/water interface.
Equation ( layer n of the multilayered media, it is possible to calculate the amplitudes for each layer n and therefore to know the profile of the displacement of the waves.
B. Reflection and transmission coefficients in anisotropic media
If the media surrounding the periodically multilayered media are anisotropic, the method of resolution is the same as above, but the number of equations is different; in effect, by applying boundary condition equations (11) and (12) to an anisotropic media, 12 not 8 boundary condition equations are obtained: 6 for the anisotropic media/(layer n = 1, p= 1, q= 1) interface and 6 for the (layer n =N, p=P, q= Q)/anisotropic media interface.
Equation ( The form of the propagation matrices for one layer then allows us to express the displacement stresses of one layer as a function of those in the next layer. Rather than express the displacement stresses at one interface as a function of those at the next, we have chosen to relate the displacement amplitudes of the waves in one layer to those in the next layer. Notably, this permits us to obtain more directly the profile of displacement in each layer of the multilayered media. The writing of the boundary conditions at each interface permits us to obtain a propagation matrix (product of propagation matrices in each layer) of the multilayered media. These matrices depend only upon the nature of the material, the frequency, and the incident angle of the incident wave.
Next we have applied this model to a periodically multilayered media made from the reproduction P times of the multilayered media studied previously. The propagation matrix of this periodically multilayered media is expressed as a function of the one of the initial multilayered media. Therefore the dispersion equation of the media corresponds to the characteristic equation of the propagation matrix of the periodically multilayered media, itself tied to Floquet waves.
Reflection and transmission coefficients and possibly Lamb modes of the media are obtained from boundary conditions, depending upon the media surrounding the periodically multilayered media. The use of propagation matrices thus allows us to limit the size of the system to be solved, which does not exceed ( 18 X 18) in the most complex case.
An application to the aeronautic industry is the one of a media made up by stacked identical orthotropic layers, each layer being at 90* from the previous, for which examples of reflection coefficients are given. The use of periodically multilayered media will permit us to study thick media. 
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